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(54) ANTI-ICING COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain an anti-icing composition which has a high viscosity when diluted with water and shows a highly 
pseudoplastic rheology, by composing the composition of an alkylene glycol component, a thickener, a specific 
surfactant and a specific hydrotrope. 

CONSTITUTION: This composition comprises an alkylene glycol composition (e.g. propylene glycol), a thickener [e.g. 
a thickener comprising a predetermined mixture of polyacrylic acid and a copolymer of acrylic acid and one or more 
hydrophobic vinyl monomer (e.g. n-decylacrylate)], a low-molecular-weight nonionic polyoxyethylenealkylphenol 
ether surfactant and an alkylaryl sulfonate (e.g. sodium xylene sulfonate) hydrotrope. / 
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(57) [5£l] 

h • t Fa HD-r.fc!>&**iBI»itfflj8*a. 
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mmmcomm] 

t-h-th'D hD-^it)^ S*«|»±fflJ5lc«S. 

— ;k ^x?-i/>^ij3-;K s^rro b*b>^>; 3— ;u 
RVzix £>©*l£-$5<fc t) & SS¥7><=>jIfcftiS T)i* v > 
^U3-;UJ5)c^5 0&V.bW6 511% ; 2,500,0 
OO&VAb**) 3,500,000©fiS¥±9#^S£*-f 10 
i: t> 1 «©# U ;i/g?#tt*£#.|:^ > FcDffi 6 5 & 

£^x&frmz3gM£ti-z^Z>) s &z>'r^ y;«i:^!f• 
7M4b'-;^^y v— ©'j7&< i:^ ifi©n^U v— 

*^j^u-> K©£j2&^b^3 5mm.%£*)tiiz>mm 

> Kcp©*;i//p>^S©^2 OS^b 9 011%^^ 

•J&JS, #^!P$>iS»;5^cft&©?g^J;D&38f 
*><=.ilfcfft3) ; 20 
it : R 1 R 2 C 6 H 3 -O- (CH 2 C H 2 0) x -H 
CtWs R 1 fcfcC„ H C2 ^i> (SC^K ni±sFKjfB*s^8 
&^bm 2©fEiffe5) ; R 2 ttHXttCn H 
< 2n «> nfc£¥:^{ii*%8&^bim 2©|SBT* 

^-^#Hr£tt#J#t/ 0 . Ite^vmi. 011%;* 

i?:x^^,i,^#tFcn£©«i^3©i*©^ h V >>A, * 
lg&tzb&lO. 0 0 Ife^LflO. 0 lmeq/g£^$f 40 
[0 0 0 1] 

T©fflj£f-^£jIbT^£o 
[0 0 0 2] 

[*£#©&«] ss^isk mm&v7)t<Dttm&Wjit-r&tz 50 
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*£bTiI&U B#P^^M^bTK^b*{tti««:?>* 

v >i§i§N *ei»±E^«i c i s s^aa suii 

&ji«sg©i&e©#&£>?\ ^vtrv^iiut (s-n© 
ma) Rv t &m<Dtz&b(DffiM<Dfstm-e&fe-z&?), &m 

mtmtz, ^'ttA^bbT, #m^fgv^fittfc*5, s 
m<D\m.^ ^mmm*xmmm «s> m^-r s & ©t- * 
t:mf;£&£>&v^ ^©cfcd&iffi^yu sjyj.^©^©ffe 

©SI®, ^^.(Sri/tSSS^glb^SSftSO^JcXti* 

[0 0 0 3] #«*7X^E)5±ffijE!g^;A^PT*feSo fll* 
*H#tfF^4,744,913 ^wmm&, W=i-)lRU 

E5lh^t>m^J^I3«bT^So '©IS^Jtt, tf#fi^J 
hbT. -^©^Kinfe^bfcT^U^^'Jv-^ffi 

at^©«sj±T^tffo©T-$.i>, -r&fr*., 
fzmmvtzT^ u^xiiT-^ u;i/^©T;i/* u^js^ 
©*t#'jv- s^jiJsnfciii^bfeT^ 
^ u jut ^ Y5L\±-y? u ;^©r;i/* u ^bjs/t^ «; 

;i/7 5 ^©riTKU^— £ N 2 : 1 *V^b 1 0 : l©fig 
itT'^tfo f ftJSlJfcfc, ■Ztl^tl&mitflfzm.CDE.-OCDih 

/Xtt h- Ux^y-^^X ^-©r;i/* Uttfb^ 
i: bTTkSHb* U A, btiE(07;i/A USYb^W 

tut su©7kgHb t;u A'jift^s. ^ (Dmm& mm 
tmta^titz. 

[0 0 0 4] 7kmfikRVm*ii>t>®mTZ>tz&>(D%\(D 

m.m\±s *b^^4,358,389 ^mMmizmmtztixte 

^^bTaffl^«a^-5ci:#-f§5, ^©M^jtt, * 
(b) 7k, (c) tmm, (d) 7kt^s©^H, 

(e) ^HStt^ (f ) JSftPTJih^J, (g) 

*u^b-&tict»3*5<, fitts v^-rt^©«-&(^fe#mc 
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WSWCfctK (a) &V (b) ©»&, M#J©-£ 
(±7. 5&^b 1 OT-feSc JER# (c) ©if*£g!lfci:, 

ftrnwrnmizmfflx: re« sfvc v ^ mm u & * u ? >? <; 

^-hT-fetU ^a#fP^2, 923, 692 ^fc &§3«£;JxT 
[0 0 0 5] *B#i*IB4,954,279 ^HBIBfcBu 

^;nr;i/D-x) % iwbak HHWCTkfc^-csfess io 
mm, T)^—)vm. y^j-;vm, 75>», Hi 

©M-^lT-feS. 20 
[0 0 0 6] flh©*»fiyil»lCD^fiq9ETfc. Pt^7J-> 

*©iioia!«?&{eii-r zmm.®&, *m&mm3 ,412,03 
0 ^«Bi=fc:i3«^tL-rv , >5o mj*>'&m.mMi£s 1 
2 & 1 1 5 (Dfimmtttz-tz'ptiL < t i> 1 m<D7)\s 

RA (CH 2 CH 2 O) * -CH 2 CH 2 OH 
>ii^fMVf t*M>8x^T;Hi 5 & 30 

[0 0 0 7] ^BWMftSBl, 272,464 ^BMffl*«U 

>^'J3-;k 7DKi/>yy 3— ^sv^'J* ') >© 
i«w± ; v7;W7i;-M#ijxfi/^ 

[0 0 0 8] ^liCliinfeffltBUl:, ntf'j-r-tf 

C##;£S££: bTjf tf&Texaco Chemical Company ©Ed 
ward C. Nieh(Cj;^>>Ra^¥F^5, 118,435 ^BJ§3ffl»£!B 
U$tlX^2> 0 ^©—o©^'; V— {i*iJte^!)^l/> K£ 
^fig-rSo tfUT^ ^12,500,000 &VAU&3, 

500,000 ©M¥19#?g&«U ■yx>t>v-fl 50 
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ft h ©*&«*Btt, bfc»^-fc**v>«;tt** 

^flSC^W-j-S #aSfc**ftS. 
[0 0 0 9] *^B^©^cD«t3©/^^5 7tl3«b 

*©#*5Sftfc^K±fflj^'v©gSfcJ:, 

brus©^... -e>t± h»fB-£-T-#,;g, 0 -I©*. 

issi^F«»©ffl^ ^ic* 7 KSs© 

[0 0 10] 

[3SB8* I lBftU<t-5fc-r*HII] *»ra©B«j^ bfe 

[001 1] *«w©%,^-o©ifltji±, m$gffi±mm, 
m s $fcQmoDfcmffi±mmmtisxm^t>i\z>m&s m 

[0012] c©«B^©gij©gfl<j(i, Ji?>t:>^arf/ 

[0 0 13] 

©BT*a#t$n§o 
[0 0 14] fi^F*©^*>tt4«y^-*^3i^-U> 

— V - t b*n hn-7i:-it^ 

^©*^[»±BB-cr^J* s , #(c^fiJT-feS d i:* s MtH^n 

7 x. J — J^—Tfr&nm&fflRVTfrirfr-r U -;i/^ 
h -tb'D |-D-7(Dlt4s, d©|gBj©|a-g- 

ttHiis ( 1 ) m*.&m<D&zm$ms b ; 

(2) #>\z>#Rvt/x&m*&iztt-rzmm&%.&ip 

; (3) 7Ki®l55±SiJA s g>fpC,^*1-^ £5*^ 
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#»i!l!©*£K±fflfi£*9fclU S c 4: # 

[0015] *&w<D7mffi±mmm±. m^tzv-t 

SEbfeo flEft&aeHBIillfcJU hKD hD-7tltii 
>x.— t=-;1/ (^V>^-^r^>K#(fir*9 . St^Mt 

[0 0 16] 7;i/*i/>yj3- ;u 
n-;K s^ot'i/V^U 3-;i/&i>*c;ft,e>©^fD£ 

SSfSftSo 4$fc§3«b&^©fife©7;U*U>^l':3 

^<tfe5 0%ffe5tf, S$6 5fiS%felTT-feSo 

Bu *»R«ltar3lATW5 0^L|«)5 5Bfi%©f5 
IT'$5. 30 

[0 0 17] Cl©^BJ!©-Offl^lL«l«{C:l30T, ffi^ 
308:* aagBSlhJESa-fc LT7DKU>^'J 3— JHC*-3 

;i/£-^fbTV->-r:&<fcV\> 

[0 0 18] {&^Si^4 ^>^yn>)^^r^^u>T 

fflfStejSItt, c:©*B^©7Xi^l5Sltffl^tc: i eJB'5:^-e 40 

R 1 R 2 C 6 H 3 -0- (CH 2 CH 2 O) x -H 
i&tPs R 1 teC„ H< 2 „«> (5£«f* ntt¥^)fitA^8 
J5:V>bi|ftl 2®«B7?feS) ; R 2 ttflXttC H 
< 2 „-i> (35f> ntt¥^ffi#^8&^bif$ 1 2©«Sffl-e 
*S) ; C s H 3 i±B&b£-<>-fe* VflTCfelK xfct#3 

x^b>;t*^ FttiO©#;frfcfc, il^O^'J**^^ 50 
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u >7'/U : ¥-;i/7 1; — ;i/x— t=-;u© £o Ci£iT-$ioT 
Xtt&Sfi© ritbfe (peaked) j ;JfU;fr3r->x 
9 L u>^-7 i ;i/©J;a^^$ti-rviT*)«tv^o 

[0019] *j^jt«««(ti©fi»?«©*-f*>e 

tt^j©a(±s iwo. i&^b#>i. om%, 
tt«io. 4ft^b«io. 7aa%©«5HT-$.s„ 

fi^?«®^'f*>|jiH«SffJttx Surfonic N-40 (fi 
SSffi) f^HStt&l (Texaco Chemical Company COM 
y^l^x^ — ;u©4. O^E^EOftAO^j) T*fe 
5. TIBt-^-f <fc? t, Surfonic N-95 (yz^7x; 
— ;i/©9. 5 ^e;i/E OftAn^i) ^©Sgwc/gt-vsfc: 
{i«-r§s^s^#u-rv>5o b*>b&#?>, 6t;i/ 

fflEOSr^-T-SSurfonic N-60 i£, £©3§BJ3f;:/8v^;: 
N-40©?g^A^ ;fflMtfflHfS;t§^t. 

[0020] 7i^;i/7'J-;w;i/*t- h-tKnh 
p— 7" 

*14*#fc?t1-St HD ho-^A«©lt<ilS^o c 
©#8(P3fc*?ap&:fc Kd hD-7ll 7;i/*^7'J-;w 
hmT'&-?Ts ctiiilS^14T-$)^±tB©fg^ 
?fi©IM * vttTjf ij ^-^^5=- u > 7;^;i'7i y — 

£o 0 hFDbD-7£D7MMlt KSRJB^tfBffl 

JeiT©Jtit«)®v>*)©-e$,-5„ »gsn§7M;i'7'j 

— jlXfl/fci — r- • t FD Fn-711 PI^-T-5*)©T- 

sO-e>X)\,ftj— K Xtt6<@JilT©i^*JP^$:^-r 
5 K<b***Tf b < $ tlfe ^ > >^ 

b<«i-^-7^ u>x;i/^^ — h©^jn*><t tJ^Sfflf©^- 

(D9691<Dft'( *>9mm&M*. c©»B8©l»«6b&r 
Dtb>y; n-;HB^Ji:tl^t£{-t-5^©fl]l©t H 

#6^HWT©7Sv^7';^dr;^$M4*-r5v : *;^^>^ ; 

•7— h J» ; #iJx.tts mB}jmT)V3-J\sX.&7)V*»7 x 
y -;i/© «t -5 ftffiv ^^b**« (^Jl^ # 81UT) 

So 

[0 0 2 1] 7)V*)l>7 U ;i/*t-b-tFUF 
D-rtt, ±E-&3S|1^5A^t)iKj0. OOlmeq^V^ 
bif^O. 0 lmeq CDif#St5^§T-|iS. Sf* b < 

ttv r;i>^r;u7 , u— h • fc ko hn-7 
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ttO. 0 0 2meq/g &^b#jO . 0 0 6 meq/g CD 
gy^T*3H£-r£o *iE6*J-ett, ll^^tKD 

#tz#^Xs z(D&mm&mn, ±mm,^m^xm 10 

0. lfcV^bltfjO. Si^Cl/^l/t-ffl^&Jxip » 
SOB:, SC : 

R-O- (CH 2 CH 2 0)*-H 

CiWx RttC„ H (2n+1 ) (S^K ni±#?)8J&^b#Jl 20 

i o©«h©¥:e«&**s} *m-?%o xt± 

7;W7x; — Jilting £tt Jn s**i«.3i?-u>aMr$/ 
y * 1^ > 7Vi/*;i/:7 ^ y — 

/K U # * >- ^ 1/ > :c— t^I/© J: ^ C PS^ $ tlT V * T * 
[0 0 2 3] tgttffj 

tta«ttfflttU*n-^— *»H*bV^»&C. &4«©#y 
«M6#J^u>KfcbTH»K:ffl 
1*6*14 4:, ffi3©*&14 cr <Z> cfc 3 &*f*5&l 

tt, CCK^AlRfcbTatrs^HWWaB, 118,435 

d^ctatib&«tt!i*j^i/> Fw^fc, *»Ba©«ftfi»» 

[0 0 2 4] Z<Dm*&M7l>> Ki±> U;i/R<3D7K>; 40 
*ftt*:/l/> Ktt, '>&<i:*>2« 

fc*5V>T> ^'J7^'J;«(t ^32, 500 ,000 E^b#j3, 

500,000 ©aa^±9^ss:*b*rv*4o ^ct*ffl^^ 
ns#»J7^u;i/Si:(t Wftb&3KU^^y;uB**» 

g;i/»t > «ffl-rs^i:*«-es*«'ni;^ ^< so 
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fcfc , *«gBSihffijEK% * X^ <d mM>\i C K: & & « 

n^ntotfei^o »«&^3i>a5«sacD«i:bT 

{±h £^b&PK^£ft&^g«:&^#, 1, 3-7^> 

y*-;i/y7* K 1, 3 
^^'J7-h, l, 4-^>^-;i/^7^U7- 
K 1, 4 - > Vit—frV* * * y ^ — K 1, 6 
-/\^-^>^^-— y — k i, 6-^^rtf> 

>^ , j3-;^7^ 1 J7-h > ^tr^i/^o-t? > ; 

bTtt, &Tb*PE^£ft£^gB:&V>#, B. F. Good 
rich Co.<£jRffiT-fc3Carbopol (SMff) 672 
4 #'J7^'J;i/idW?)n5o 
[0 0 2 5] *«i#J^l/> KCD»— (OaKU-sr-tt, 

;i/^yv-t^5o ^cD^ncD^y v-(i N BRzMSfifi 
9Ji:bTt)a§?*xSo c©3^yy-cD7^U;bi^ 
tt, «8ibfcT*y;i/R, Wit«»K:^^^y;i/»-e* 
^ fcs^tt^^-;!/;^ y ^— k 2-bKD^>>xf- 

;i/^^y^— K 2-hFD^>>xf;M^^tj^- 

K ^^>;i/7^ y 7 - hM^n&0i^isit**5o 

n-^>;i/r^ i; ^— n-^->;M^^ y 

-f u ^ — >r v^^m^* y h,. 

^^y;i/T^ y ^— ^^y;i/^^^y h N n- 

2 -oi^;i/^\^ri>;i/T^ y ^— 2 -^^;^^r^>;i/ 

ij b ; awcne><z)ii'&«T*So ^^y;i/ 

^od^^EtK y v-M7* y ;i/^4:i^7jce tf v 

m*t:«toTf^&n*o citi6©at*ttiiiE#j3sKij 
v-(Z)^jhbT»> iB-rbfeKS-rsfecD-ettftv^ 

B. F. Goodrich Co.cD^ffiT*fei)Carbopol 1610 , 1621 

[0026] wiisfflat&ti:, *«witxtti«isiB±«a 

•*Cn *^0. 2ft^b«J0. 811%, »*b<tt3W 
0. 2 6*V>b^}0. 4 8fiS%(Z)ST-#ffi-r^)o 

6D»6 5^l*b^9 8%tt^y y;i/^Tfe CCD 
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V > K©« 7 5 b 9 5 'J7*U 7l/g?> fMtt*9 

7l/> K©^5&t^b2 5%A 5 7'^U;i'^ (Xfcfc^©i§ 

mt>&% L^mmit, mm\^\^y k©^8 o&ob9 
o%##y iBttjW^u'VFotti o&^b 

2 0%#7>*'J;i® (Xtt^©S§##0 fcSfcdcttif-;i/ 

©#fc&i\ ^n&coiEaftYb^iiji&vttKfcioT 
ssis©?, ±B&tfTtafc83fi£*ifcYb^©stt2J£ 

[0 0 2 7] ffSlSI 

Bu *fflWb7 , ;i/#»;&*, bait's >*savine>cD 

my^> \ t l£l$\lZJ})l'tf>Wt&<Dffi2 0&^b*<j9 0 
*©3 Ofc^ b 8 0%^c)3ffif •5©{c-h0-&Jg**s#;g 
[0 0 2 8] JSMSitSiJ 

±mmm<D&ffifrm^i$\,->Tmw;m^ swabs jhso 
<z>^?tix-&-oxt>£<, —Dommmmicio^x, v^ 

mmt> u < W h u 7y-;i/©7;w u^JWfi^ x 
{ictie>©?i^T-$)-g)©* s Sf £. btv c©JSAK5±S!l 

aC*V^T, fS^Kit^Jtt, «&$»©«> 0. 2&V>U& 

o. 5s»%#«bv *wfi*yru> fawTtvjvm 

[ 0 0 2 9 ] 7K 

am, jtt'f ^->7Xtimiia©*i^i»±iia^ti©¥«^*.fc 

fsfc^Hftl-acfcfflv^ftSo 
[0 0 3 0] IE-a-i£ 

mzm-e?irzztic£-DXs w^tf^fen-s. -«»© 
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lx, m&wtztiZo m%-xhz>h^om&ft$>z>tt 
x, m^mmi^ < ©««#&;* 

[0031] fcs^fct, m-(Dmmwt, is— 
#t-5Rffs©^^fflv>T#e>n*o ^-©ffiBg 

xm-omi&®cDm-(Dfo&tmtezm-(Di&&it£m 

1-6. -ttfc, ^-©3tett#ft^ffl*i^|»lt®£tJ££ 
10 W-5BfS©-£ft«fct>*ffi^ (Xtt, 4§i^ 

J5Kfl-©SI^S£*.T* »-©«;«.* &*>?^ (xau <£ 
^-©la^fc^ttaSB-©*^* 5 ** ^ti*. «« 

tHf aojj^svsfa© aw t 1- s ($e=©*M4tt 

IB— XV»:n©*Stt©*IB|-CfctK «&oT^.5) 

1-5S«l©*igB5it«fi^&^1-.5o Si-Stf^-© 

mi&mcDFsx'mmztitzi&frcDm&te. ?>©#£+£, 
«*MaMS*j©»^ tf^jffl^t! uacitttai©:/ 

20 *ifS<#IE1-5ii:f±We>* i 'efe-5. 

[0 0 3 2] ZHEBSsSfli^T, fe5»^©7KiKI?5ltiSia 

X&ZCO&ffl h &X &Z>o 
[0 0 3 3] 

tt, cn?.©e-&*e>«i^b^^*)©T-fes. se. 

30 C s ^©fflfiK^liiiSjec^MSIttfflU^a^-Sr^bs 

^©*>i;-e{iMttibi-5o m^mm^r^, ztit>co 
mmvmmz, m- 2 5*c*>& 2 o*c©ia©ffljs*Yb 

[0 0 3 4] §H|StK ^WOE-afflAWWIft©^-? 
»»f***B-fclft» *ii6«Dae«flHH:^Ja: <fc*3 0 
40 ^©idt, *^©fi^»©^-f 

U * > TJi*)i 7x; — ;i/ j:— 

-7'CDfi^•«■*fflv^3Bi^^«U5Ei»©g|e«f|fflB:3 O^WT 

fflfi)c%)©fis^i4S{*. *>f>ysy c «^©«ta^93 
w »*c s^t? $>s7y, us v> mmgkWrx &m A^sst 
scrns. *%H^©^H{i s zti£><DmMX'<&Wte 

50 S*ttC«n&ttK*^-i-. *BSx cnfe©f3H(±, Dr 
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aft #6 SAEref J89A2 "Proposed Aerospace Material S 
pecification for Fluid, Aircraft Deicing/Anti-Icin 
g (SAE Type 11)" (Section 3.2.4 "Anti-icing Perfor 
mance) s *BC^TffiV^3l?fc:J*ffl;*ft5 £ 
SSilT^S, «t»)*afJB:«1ftftOtt«» (S. A. 
E. JiSociety of Automotive Engineers ^MufcT -5) 
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[0 0 3 5] 10 

[0 0 3 6] 0J 1 

Carbopol 6725151621© 8 5 : 1 5 ©rg-g^T-fc 5 # U 
7^';;i/^»JliCD3%7jc^ (6 8. Og) , 7Dtl/ 
>^Ur3— ;b (3 0 8. 5 g) > PMC Specialities 
Group (i/>S/tr^-fU, ^jl'N) ©MSnT-i&3 

cobratec tt-5os mmmm) h V JU b V T^—)Vmm 

w*m±M/$mm/mmi3}kM) o. o S ) . su 

rfonic N-40 (2. 4 g) s Na OH© 2 (2 20 
2. Og), *i/l/>^*>8tl'J'>A-t|'nh 
(NaXS) (D2%7kmm. (3 1 . 2g) MR* 

511 

0ii i -itmami 



*f*>7k (1 6 4. 9g) J:r>&S*gj«*B£S«Lfc. 

-*-SC4-31/13R£«fc t>, 0. 3rpm T-$J^bT, 0°C 
-?5,400cP X'&-ofz„ fljH;fr>7j<©fU>!}£ 2%NaO 
H7jcjg$©2 sfc/girMfceUMt* mb2Lfr<bB'l<D7l<> 
b-^mm^tzo |l]C*^TT-6,300cP ©71-> K£f§ 
fe. Z.ht 3 <D-m<D7Vl'Y*:, O°CT*6,000cP <D7\s 

[0 0 3 7] MUrgcJgtt, UaJ-D V-tti&M&Vfc&ffi 
±ttfgfi> Draft #6 SAE ref J89A2"Proposed Aerospac 
e Material Specification for Fluid, Aircraft/Deici 
ng/Anti-icing (SAE Type 11)" fcgSBJSft&JfifacSffl 

v>TSi^bfco au 2 jafi, uwfj&staw*: 

Kf * ft & «S9©«Stt ©ttR t it® b T Bj§ ^T- 
So HBSt£^fcfcs £ft£©t!S©7tf>tf >^5t5"&18© 

[0 0 3 8] 
[*1] 



CC) 



rpra 



ias«g®stbr©iatt ( c p> 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


+ 20 


7,800 


4, 900 


2,820 


1,920 


1,350 


978 


650 


0 


6,000 


4, 300 


2,890 


2.170 


1,680 


1,320 


890 


- 1 0 


5.500 


4. 300 


3,240 


2,660 


2, 190 


1,790 




-2 0 


2,000 


1,600 


1,300 


1.120 


940 


782 


640 



[0 0 3 9] 



* [St2] 

1 1 -immm 



7K 



ovv<D*.m{<»mktvT<D#iVSi < c p) 

rpra , yOl>y — A> ^tAgfh©n— ^— SC4-31/138 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


0 * 


5,700 


4,000 


2,680 


2,040 


1,560 


1,230 


917 


5 


9.600 


6,420 


4,120 


3,060 


2,330 


1,800 




1 5 


15,700 


10, 600 


6, 740 


4,800 


3,420 


2, 480 




2 5 


23,600 


16, 300 


9,990 


6,740 


4,550 







[0040] ^<Dmmm<DMmt3^M-ftz7mm±M 
ttx **ttPf©^T% 3 6. 9 

tl/tv^;. rJJflK£ftTV^*ifgB5ll:5!k Kilfrost ABC 
-3 [Kilfrost Ltd. (Northumberland?^ (DM 
b d p] fcfc> H-!fe{*Tj|fl3 2#©¥$«glSra*:£bTO 



50 



tZo 

[ 0 0 4 1 ] m 2 

±ffli:[5]— it*©Carbopol 6725tH62l7r? U T<7 'J;i^ 
»IS©3%*i8«6 0g s NaOH©2%*jg»6. 2 
g> SlflK-f 19 6.4 gSfflv^fcfeJi^tt^i l i: 



(8) 



WW¥ 6-158034 



13 



14 



biteSttD— 0°C S 0. 3rpm Trl,600cP 
©;/lx> KTr&ofc. 2%Na OHzkjgr^© 1 5 g©ft 

©:/]✓> K£IS§gU 1 1, 3 OOcP© H£f#fco eft 

£ 2fS©7'b> h*£\ O'CT-S^OOcP ©7V> 

[0 0 4 2] HffiHtt, mIf3i:|5l«tc«iJ^Ufeo m.3R* 

0112 - Ml 



[0 0 4 3] 
[St3] 



CO 



a*©W»4:LT«>tttt (cP) 
rps , X't' V ?7 i —A- H?£Stf<?>r3— ^ -SC4-31/13R 





0.3 


0.6 


1.5 


3. D 


6.0 


12.0 


30.0 


+ 20 


6.200 


4,000 


2,340 


1,610 


1,140 


825 


555 


0 


5,900 


4, 200 


2, 760 


2,050 


1,570 


1,230 


910 


- 1 0 


4.400 


3, 400 


2, 560 


2,180 


1,870 


1,560 




- 2 0 


1,800 


1,600 


1,300 


1,120 


950 


800 


673 



[0 0 4 4] 



•*20* [«4] 

0ii2 - msmsM (*:Nt*) 



(96) 



rpm 



J? — ;i- KWISH-©a— ^-SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


0" 


5, 200 


3.700 


2,460 


1,880 


1,440 


1,130 


845 


5 


9,000 


6,100 


3, 800 


2,790 


2,120 


1,660 




1 5 


17. 000 


11,000 


6, 720 


4,780 


3,480 






2 5 


22.400 


15, 400 


9, 580 


6,530 


4,420 







[0045] z<ommm<Dimt>&frttiz*&mitM 
its fMi©*fff3 2. 8&<D¥-*3m@mm*mL 

[0 0 4 6] m 3 
Carbopol 672©1621£*f-r-I>it*£ 9 5 : 5hU 7"D 
ei/^U3- ;i/3 1 3 . 5g, NaOH©2%7jc^M 

i 7 sifiK'f 166.9 gzm^tzumm 

li:IU«tbT, HlIIBfcPO-lfe^Tf 
5,300cP CDyu> F£f#fe 0 2%NaOH7jc^M©3. 



40 



T, SBn ©:7>> 7,0O0cP ©:/U>K£f# 

&. Ztlb 2M<D7U> H£\ O-CT-e.OOOcP ©T'l/V 

[0 0 4 7] «5SW*6tt^ WBJrJSlfcRtf** 

©*HlWgf£tttt, « 5 CiStt S^BfflMRlO 0 •CC* 
(t§*fit4©14Ks 5lfS6fc*tf5 0 %zk««?T©»Bf 

[0 0 4 8] 
[«5] 



15 



0) 

315 

#J3 - $msmsn 



<®ffl¥- 6 - 1 5 8 0 3 4 



16 



gJK©S5?atbTO*5tt (cP) 
rpn , 7A>v?7j — JH^/tltOO— SC4-31/13R 





0,3 


0.6 


1,5 


3.0 


6.0 


12.0 


30.0 


+ 2 0 


6,100 


4, 000 


2,380 


1,670 


1,200 


880 


602 


0 


6,000 


4,300 


2,930 


2, 220 


1,730 


1,380 




- 1 0 


5,900 


4, 600 


3. 460 


2, 860 


2. 360 


1.920 




- 2 0 


3, 200 


2, 400 


1,800 


1,530 


1,260 


1.040 


646 



[0 0 4 9] 



its 

0U3 - nmmm 



* 

(96) 



0«T©*WR©BWfcUT«D«?tt (cP) 
n»D , -7 )Vv * ftttftftOB— SC4-31/13R 





0.3 


0.6 


1.5 


3. D 


6.0 


12. C 


30.0 




5.900 


4, 200 


2.840 


2,150 


1, 670 


1,340 




5 


8,700 


6, 000 


3,860 


2,840 


2,160 


1,680 






10, $00 


7, 320 


4, 660 


3,410 


2,580 


1,960 




2 5 


12,400 


8, 500 


5, 490 


4,010 


2,920 


2.110 





[0050] z.(D%mm(D^m-h^\-yt^mn±n 
[o o 5 1] m4 atmrn) 

Carbopol 672SOT621©9 5 : 5 (DrM,-&%9T~&Z>m'icD 
3%7km& (6 4. 2g) s Cobratec TT-50S (3. 0 
g) , 7"Dt.'U>7/ij (310. 9 s). 2%N 

aXS (3. 5g) , NaOHC2%*«t (2 3. 0 

s) . (195. a S ) ^vti&mmm 

A^o&o KHu O , CT-l0,400cPcD#fi14S*U5« 

317 

0ij4 (\mm) - 



8STV>fc„ 2%NaXSfflO. 6gM2%NaOHO 

O°C-ei,200cP ©fi&ttSr^LTV^fco 6,000cP ©^Ix> 
[0 0 5 2] S?7£l>-«8tt, ©jK, U*r«£ERtf*# 

t> * tzMftmmvvtn t it®, lt w h *>t- & s 0 

[0 0 5 3] 
[*7] 



ZfJUv ?7j—fc Kffiffia-KOO— SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


+ 2 0 


5.900 


4,000 


2.360 


1,670 


1,190 


872 


587 


0 


6.000 


4, 200 


2,800 


2,060 


1, 550 


1,160 


831 


- 1 0 


4,200 


3,400 


2. 480 


1.910 


1,540 


1,230 


918 


- 2 0 


1,900 


1,600 


1,300 


1,150 


1,010 


874 


728 



[0 0 5 4] 



[«8] 



17 



!io) 



^8 



<&m¥-6 - 1 5 8 0 3 4 



18 



14 (fcfcSHBI) -gES3Bft?£?p] <*:Rfcfl.) 



(96) 



O-C-CcD^^M^^tTCDtttt ( C P) 
rpm , -Z)l>v ^ KftSgft-©tl— $ — SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 




5, 900 


4,200 


2,760 


2,030 


1,520 


1,150 


819 


5 


8, 000 


5, 550 


3,510 


2,530 


1,860 


1.390 


962 


1 5 


12,100 


7,850 


4, 700 


3,290 


2,340 


1,690 




2 5 


10,000 


fi,780 


4,120 


2,880 


2,060 


1,480 


980 



[oo55] z<Dit®tm<Dmmti*Mf tzymmitm • 

It, mfo&m<D&HrHM£Vl 2 7.8 8 #©¥*9»BB#ra 

[0 0 5 6] #15 (Jt«(0!l) 
Carbopol 672^W621©8 5 : 1 5 (Dm&<®>X'&&$Sm 
<D3%7k®M. (6 8. Og) , Cobratec TT-50S (3. 

o s) , 7"ntb>y;3-;i/ (3 0 8. 5g) , surf 

onic N-95 (2. 4 g) % 2%NaXS (6. 2 g) , 
Na0HO2% 7 Jc«^ (3 0. Og) % &VSSM*>*. 
(18 1. 9g) «feD56:SilBJSS»S««b&. U 
ffi^? £©# 4 * > tt U ;t * ^^5=- U > 7VI/ dr;i/ 7 i * 

319 

01J5 atftMM) - 



©#PrS14$!l (>r;i/7xy- JVCD9. 
[0 0 5 7] Si 9X15*1 OBu 

o 

[0 0 5 8] 
[*9] 



5^;bEOft*D 
*CT-5,200cP © 

^«Jfi|O0*Ct 
L TIE 



CO 



rpra 



i%&Q>m%ltl UTOitett (cP) 

v ^ -7 -f -JU K*5&ft« a-^— SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


+ 20 


7,800 


5, 000 


2,880 


1.940 


1,350 


960 


628 


0 


5,200 


3, 800 


2, 480 


1,860 


1,400 


1,070 


763 


- 1 O 


1,900 


1,600 


1.200 


1,050 


875 


732 


582 


- 2 0 


600 


650 


600 


550 


510 


470 


421 



[0 0 5 9] 



* « [S10] 



{%) 



o -c Tro#*fW>W» * t rotttt (cP) 

rpm , fM,? ?y 4 —fo KifiSft© v-f— SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 




5,200 


3, 700 


2,460 


1,830 


1,380 


1, 060 


759 


5 


12,100 


8,000 


4 } 780 


3,330 


2,360 


1,710 




1 5 


17,000 


11,000 


6.280 


4, 250 


2,950 


2, 080 




2 5 


17,300 


11,200 


6,420 


4,310 


2, 960 


2, 070 





[0060] z<D&&m(Dmmt}*Mftz7mffi±ffl 

f±> *WcttW©*#"C#C 2 1 . 6 7#©¥*SSBBSHI 



50 



[0 0 6 1 ] #iJ6 (Jt«t0!l) 
Carbopol 672SOT621CD 9 5 : 5©fi-&«^»S»J|lCD 



(11) 



*SM¥6 - 1 5 8 0 3 4 



19 

3%7kmWi (6 4. 2g) » 7-D fb>^U3-;u (3 
11. Og) , Cobratec TT-50S (3. Og) v Surfon 
ic N-95 (3. Og), 2%NaOH(27. 9g) , 
X&ttM*^*. (19 0. 9g) &*)tjL&M!fo*mM. 

6, lOOcPCD^tt^* UTOfc. 

[ 0 0 6 2 ] Si 1 1 St>*« 1 2 Ht N ffljK. UKffMSStF* 

3fl 1 



20 



T?©WWf*»**Jtfc*«!|cD*!;tt©ttKi:it«LTWe>*» 

& o 
[0 0 6 3] 

[an] 



0i] 6 (Jtttffll) -«anfi»M 



S. JK 



8*<DW»fcb-C<Dtttt (cP) 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


+ 20 


5,900 


4, 000 


2,420 


1,710 


1,220 


890 


598 


0 


6,100 


4. 400 


2,900 


2. 150 


1,620 


1,230 


879 


- 1 0 


4,400 


3, 200 


2.380 


1,820 


1.520 


1.240 


930 


- 2 0 


2,100 


1,600 


1, 300 


1,150 


985 


870 


735 



[0 0 6 4] 



*20* [112] 
311 2 

(.tmm) -immm (*:mm 



(%) 



0 "C V<?)7li%i%l<Dffigtt£ L TCD^IS (cP) 
rpm . 7)Uv ?~7 4— Jl> K*SKH-<OtJ— j?-SC4-31/13F! 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


0* 


6,100 


4,400 


2,860 


2,110 


1,590 


1,210 


854 


5 


9,600 


6.200 


3,920 


2,810 


2,040 


1,220 




1 5 


15,100 


10, 000 


5, 680 


3,900 


2,730 


1,940 




2 5 


14, 600 


9.000 


5,480 


3.780 


2.640 


1,870 





[oo6 5] z<D&mm<Dmm}j%ii>vfc*.mwjitm 

fcfcs *MSW«DjfcfF"C*fc 2 0.9 6#©*P±9g|g 



[0066]#|7~9 (JfctfcflO 



[0 0 6 7] 
[S13] 



21 



(12) 

311 3 



<®m¥- 6 - 1 5 8 0 3 4 



22 



f£#\!5ij No. 






» 0J 






7 


8 


9 


4 


3 


1 
















PG (Xt±EG) 




&9 




&*) 


*9 




TT-50S" 


**) 


&9 




&9 


£9 




C P 672/1621 (1610) 


(95/5) 


95/5 


75/25 


95/5 


95/5 


85/15 




N-95 


N-95 


N-95 


4b 


N-40 


N-40 




0.5 


0.5 


0.5 


4 b 


0.4 


0.4 




4 b 


4b 


4 b 


NaXS 


NaXS 


NaXS 


+ fa gij 


NaOH 


NaOH 


NaOH 


NaOH 


NaOH 


NaOH 




18:45 


22:00 


24:19 


27:53 


32:20 


36:55 



(&) *1 : M/JUh VTlf—Jl 
*2 : CarbopolzK VT?*) 



[0068] 0! i o atmm) 

Carbopol 672^t>*1621CD 9 5 : 5©ii-&^jT-$.5^flgcO 
3%7lc?§« (6 4. 2g) , 7"Dtri/>^U n— ;i/ (3 
10. 9 g) , Cobratec TT-50S (3. 0 g), 2%N 
a OH (17. 5g) s 6%<^^ Y >) O 

A (8. 6g) , RVtSM sf>7k (19 5. 8g) <t0 

fflVM&frofe. f#^,nfe7 r l^> KHU 0°CT-6,OOOcP © 

wj i o (tfc&en) 



* [0 0 6 9] ti 4Rwm i 5 it, i«, Mtwiaaziif 

[0 0 7 0] 
[«14] 



-*B5Siffl0W 



PC) 



SJK<D88&fc LTOSHt (cP> 

rpra . ^frvfyj— A- N&JgfHDn — * — SC4-31/13R 





0.3 


0.6 


1.5 


3.0 


6.0 


12.0 


30.0 


+ 2 0 


5, 700 


3,800 


2, 320 


1.620 


1,180 


872 


589 


O 


6, 000 


4,200 


2,890 


2, 200 


1,680 


1.300 


952 


- 1 O 


4,800 


3,800 


2,800 


2, 320 


1,900 


1.540 




- 2 O 


2, 500 


2.100 


1,800 


1,580 


1,370 


1,180 


983 



[0 0 7 1] 



[*1 5] 



23 



(13) 

mi 5 

who (itcMN) -mmtm i-.m-) 



nmW-Q - 1 5 8 0 3 4 



24 



(96) 



rpiri 



0 °C TO***J?<D«IS £ L TCD*frffi <cP) 
7> —>l< FttSfff^n— SC4-31/J3R 





0.3 


0.6 


1.5 


\ 3.0 


6.0 


12.0 


30.0 


0* 


6,000 


4.203 


2,81)0 


2, 080 


1.570 


1,200 


870 


5 


6, 500 


4, 603 


3.080 


2, 250 


1,680 


1,280 


912 


1 5 


8, 200 


5,650 


3,520 


2, 500 


1,830 


1,360 


932 


2 5 


5, 600 


3. 900 


2,630 


1,940 


1,480 


1,140 


830 



[0 0 7 2] ZCD\tmffl(DmMt)*Mftz7kmW]lt&\ 

bu m*.&m<Dm*T-mz 2 3 . 8 8d-®¥J9£isi$ini 
£*ltv^„ c©ttB\ sfeSfi«aji~3-e»c.nfe*» 
fla©E'&ayo**x J: 5 **aac<s < n j£K0i 4 &v 5 © 

[ 0 0 7 3 ] m 1 1 ~ 1 5 (09 1 4, 15 intmm) 

SurfonicN-S> U— X<D^^)^^riy^\yy 7 — )Uy x. 

ft-saurem^, &m(DM®&mmistzo ya^u 20 
mizm&z-&-zmmistzo c©^»£y-t-^ir„ ^tie, 

[0 0 7 4] mmmt, Carbopol 672&OT621© 8 5 : 
1 5 ©S£rf3T- * * sl« U U ;i/^flio 3 %7.k?gM 
(6 8. Og) , #8©7ot:i/>^'j n— ;i/ (3 0 
8. 5-yg) , Cobratec TT-50S b V fob VT"J—n> 
mm (3. Og) , SurfonicN— >y— X©tf'j;t^> 

tt*UO#«©* (2. 4 + yg) , NaOH©2%7jc^ 30 



S (22, 0 g) , ^>l" >X.)U*>m+ K '.) r> A (N 
aXS).®2%*»* (3 1. 2g) N SVBi'f*>* 
(164. 9g) IS&SMftTfOCh 

5> 3U 6 t^bfc. 
[ 0 0 7 5 ] 0!l 1 6 

tb«(©ge<]T% -a:|ia-c-#^tifc|B]Dfflj^ti©|B] 

D^— * h £ i> 1cm. 1 7CiU;, £©5"*— ^tt, — X 

[0 0 7 6] 
K16] 



(14) 4WF6 - 1 5 8 0 3 4 

25 26 

mi 6 





# -i * y 

R m m n m 

Surfonic N 


\Z#WZ>m'\£ (cP) •» 


f>& M A*] 

& m 


?1 S 

era 

b# m 


No. 


-20°C 
0% 

0. 3rpm 


-iot; 

25% 
30rpm 


-20*C 
25% 
30rpm 


/u 




ay 


ttg% 


U1J.I1 


IB 


N-40 


0.4 


2, 000 






10 


35.25 


11 


N-4O/N-60 
(1/1) 


0.4 


1,700 


1.600 


1.800 


10 


33.5 


12 


N-40/N-60 
(1/1) 


0.51 


1,500 


1,500 


1,800 


10 


35.67 


13 


N-40/N-60 
(1/1) 


0. 62 


1,200 


1,600 


2,000 


13 


40.94 


14 


N-60/N-85 
(1/1) 


0.4 


1,500 


1,500 




14 


19.67 


15 


N-85 


0,4 


1.800 


1,400 




10 


20.5 



*2 : imt±« T^Tfc^tarcMWtt^ttfc. 



[0 0 7 7] ttm#3Mft¥&<Dft4 

©^Sffittffl 1 5 ) XttJHB8M»!|»-&»<Z>-»# 
(#114) t LT©^-rti^t «ts^ip{i> *^BJ§CD<?!| 
1 6S?>*1 1-13C3 O^-Sr^^.5 (1)3 3 



[0 0 7 8] 
[*1 7] 



(is) ftm^e - 1 5 8 0 3 4 

27 28 



0IJ 


# -f * > 
Surfonic N 


»C*it**Stt (cP) *' 


fflt ffi. 6*J 

S 5£ 'tt 


$1 © 

m m 




0% 

0. 3rpm 


-101C 
25% 
30rpm 


-201C 
25% 
3 Orpin 


ttffiflTF 
% 




No. 


M 




min* 8 


16* 3 


N-40 


0.4 


2,000 






10 


35.25 


l* 4 


N-40 


0.4 


2,000 


2, 700 




5 


36.92 


17* 5 


N-40 


0.4 


1,600 


3,100 




10 


32.17 



*3:— jzmmzj:2>m& 
*5 : -xn-mzj:zm& 

[0 0 7 9] &ftffi&<Dmmicm,%.{st=.&mw<DfflWR *;^;i/7'J-;«;i/*t-h -tFD hD-7©|i^t 



70> h^— ^©i^g 

7^U*#*I, 7^+^ 78753, 
X5=->, ai^ • • ;J-Wt— 356 

8912 



